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[CLAIMS] 

[Claim 1] A liquid crystal display device characterized by comprising: 

a first substrate including scanning lines arranged in a row direction on a 
principle plane thereof, singal lines arranged in a column direction so as to 
intersect at a right angle with the scanning lines, a switching element arranged at 
each intersection of the scanning lines and the signal lines, and a pixel electrode 
composed of a reflection electrode and a transparent electrode which are 
electrically connected to the switching element; 

a second substrate having a counter electrode arranged on a principal plane 
thereof; 

a liquid crystal component sandwiched between the first substrate and the 
second electrode; 

wherein each pixel region defined by the scanning lines and the singal lines 
includes a reflection part having a color filter and the reflection electrode and a 
transparent part having a color filter and the transparent electrode, and 

an optical density of the color filter of the reflection part is different from an 
optical density of the color filter of the transparent part. 
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[Claim 2] A liquid crystal display device according to Claim 1, characterized in 
that a spectral transmittance of the color filter of the reflection part is larger than a 
spectral transmittance of the color filter of the transparent part. 

[Claim 3] A liquid crystal display device according to Claim 1, characterized in 
that a film thickness of the color filter of the reflection part is thinner than that of 
the color filter of the transparent part. 

[Claim 4] A liquid crystal display device according to Claim 1, characterized in 
that a ratio dl/d2 of a film thickness dl of the color filter of the reflection part to a 
film thickness 62 of the color filter of the transparent part is less than 1 . 

[Claim 5] A liquid crystal display device according to Claim 1, characterized in 
that a film thickness of the color filter of the reflection part is substantially 1/2 of a 
film thickness of the color filter of the transparent part. 

[Claim 6] A liquid crystal display device according to Claim 1, characterized in 
that a ratio dcl/dc2 of a thickness del of the liquid crystal component sandwiched 
between the first substrate and the second substrate in the reflection part to a 
thickness of the liquid crystal component dc2 in the transparent part is substantially 
(2N+l)/2, wherein N is a natural number. 

[Claim 7] A liquid crystal display device according to Claim 1, characterized in 
that a level of a lower face of the color filter of the reflection part is 1 to 5 {xm 
higher than a level of a lower face of the color filter of the transparent part. 

[Claim 8] A liquid crystal display device according to Claim 1, characterized in 
that the reflection part includes a bump in a lower layer of the reflection electrode. 

[Claim 9] A liquid crystal display device according to Claim 8, characterized in 



that the bump has a thickness of 1 to 5 ^m. 

[Claim 10] A liquid crystal display device according to Claim 1, characterized in 
that the first substrate includes: 

in the reflection part of the pixel region, a bump; the reflection electrode 
provided on the bump; and the color filter provided on the reflection electrode, and 

in the transparent part of the pixel region, the color filter having a thickness 
thicker than that of the color filter of the reflection part; and the transparent 
electrode provided on the color filter. 

[Claim 11] A liquid crystal display device according to Claim 1, characterized in 
that in the first substrate, the reflection electrode is provided in the reflection part 
of the pixel electrode and the color filter and the transparent electrode on the color 
filter are provided in the transparent part of the pixel region, and 

in the second substrate, the color filter, which has almost a uniform thickness, is 
provided so as to oppose to the transparent part and the reflection part of the pixel 
region. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To 
obtain a liquid crystal display device 
capable of efficiently using backlight 
for a transmissive display in dark 
space, besides, efficiently using 
external light for a reflective display 
in bright space, reproducing 
excellent coiors in both cases and 
reducing the power consumption. 

SOLUTION: A reflection part PR 
and a transmission part PT are 
provided in one pixel region P. In a 
bright space, pictures are displayed 
by selectively reflecting external 
light with the reflection part PR. In a 
dark space, the pictures are 
displayed by selectively transmitting 
backlight emitted from a backlight 
unit 30 with the transmission part 
PR. Film thickness of a color filter 
CFR in the reflection part PR is 
made thinner than that of a color 
filter OFT in the transmission part 
PT. Thereby, a spectral 
transmission factor of the color 
filter CFR is made higher than that 
of the color filter OFT, 
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0ffllJ(D*t|S]^2 0 4(C^ffi4«*&-r-5fci6cDmffife^ 
•5. 

[0 05 7] ^BSc^r, 4 isy^2 0 5*5mHc 30 
^ifii-rSct'jKru-rssi 0 oaaf»hsiSfie2 0 0% 

ieai/< ftij^L-ci/-;^! 0 e^^fts-ti. 2t$f(DS 

tg2 0 0 iCPfliCW. ^^(D+> 

[0 0 5 8]gEi»r. ?0faaAP*>e>, ru-^stsio 

0 i*frS]»«2 0 0 t<DfSiViWL^mmmm2 0 0 i Z 
L I - 1 5 65 <E. -^;ti'ttl?) l,Ctl )\^ms S 1 
1*0. 1 wt%?35flOL/cL.fc^©*aAO. ?«B^A 

3 0 0W. TU'-ra«l 0 0ffliJ<DgB(S)Sl 4 1 i. JtlSl 40 
»«2 0 0|fliJ©ffi|fi])^2 0 3i{Cj;-:.r« •:/-Y^hft9 

[0059] fSiU80D/5$ iii3R®l«P©JS*tgRP R 
iSiaSUPTi-rS^cS, Jg34SBPR-rtt> ti=7-'-y 1 
;U3rCF R75i/%->y I 6 1 CD±CCfl5fiX3nri,>^^, 
^XS«1 0 mffl*>6®/lS*s^g|JPTJ:0J?< 
•5. JSWg»PR{C*jtt4SS®0/|ES3&i2. 5Mm-C* 
4©4cStL-C, aijagBPT{cfcl:f5«S®©/l$*i5 m 

[0 06 0] c<Dfc*. aaaupTrij. ru'-zafiefflij so 
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sji-r43s-c{cA/2©fi[taM«:^(;*. s*fa5PR-c 
yAommi^o. sjunmi 5 1 R-cs*t$n/tjs 

[0 0 6 1 ] TU-ra^l 0 0(Di^B{C«. A/4jSS 
tel 8 1 . *jJ:0*{g7lcSl 8 3*JC<D«i(cajl3nS. 

ifc, )»*isis«2 0 ooil-ffitctt. Jii;»«2 0 7. a/ 

4iffig«2 0 9. *JckDfie*«2 1 1 *sc©«|{ca«3 

[0 06 2] lilSjg^rjijgL'. i4tgM«*aJl-r -5 C i 

5» 7 h ife^ilJRWtcajl-r S c i cc J: 0 . iS«*^ 

[0063] c © J: ^ tc. mmimm^Tnmsu. — 

ia*^iSPfcS*fgi5PRiSffl3|IPTi*fl|A. ?8^-C 
jgjaSiJPTtCjrD, h jL--, h 3 o*i6as* 

sMaM^B^an^a i L/ -ctiti-r c i tc j: o . •gjc 

[0 06 4] Sfti. Rm^PRiCisl-fiij'y-y^JVii 

cFR<Dmmi. 2jaa5PT«:*jct .5*^-7 Y;t.^c 

FTJ:OPI<L/r. *-7-7./;UifCFR©^S3a^ 

**^-7-fJUafCFTJ:f3iS<T^C<!:{Cj:t3. ?§Blf 

[ 0 0 6 5 ] iJltC. CO|%^(Dffe©j|J6©J|5,«{co«,>r 

[0 06 6] 07ROf08lC^R-rJ:^tC, TU-Y^ffil 
OOCCfcl^r. ili^Ml|!{P©S*tSI5PR«, 

1 0 i±{ca[W6nfcs*f^ffii ur©ja*^® 1 5 1 

R^rWUrt^S. S/i:. jSil^PTta:. iJ=7y(.m^l 0 
l±(C^l:fenfc|liy7-7-7 Jl/^iCF 1 i. C©IS 
1 ;<75-7 y;U3?CF l±icm-fhinfcm^m%tLX 
©ia^ffil 5 I Ti^Wbrt,^^, lll;^;^-7^;l/ 
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2. 5um-C*-5. CO/t*, C©ll 1 ^ ;Uir 

c F 1 (Dmm^fcif. r u >f as i o o ©aasBP t 
[0 06 7] s/c. >**r6i«fe2 0 occfci^r. mmm.i^ 

POJSftfg|5PRSO'SjSgpPT«> ;y7;^a«2 0 1± 

^-7 ^ ;U^rC F 2±«:SC:f6nft:>t(Sjfl5e2 0 4 

WLTt^S. Il2;<7^-r' -<;U^?CF 2cD?(£^?Sa«. 
HI /;U^CF 1 t«t3f|^C-Cl/2r*«3, 

•^■©JS/SCJ. iSJj2. 5 tim-Cife-S. >Ffl6iaffi2 0 OfflrjcD 

[0 0 6 8] iB*«i«iP<DSja3P©7fe:^]g«. 1^ 1 jt7 
^-7^;U5rCF 1 SCPH2 ^ C F 2 

^2^^^-:? y^l/^CF2©3(c^igS<D;5>*i 

^r^o, i/2r*^. BfB»f«:fci,ir, iiia^^ 
«Ctt. -7 ^ h Ji- i» h A> 6 T U Sffifflrjfc A*=f L/ 

2*-5'-7 ^;l/afCF 2*31S?fi«j«:aja^-5. HJ^«:te 

m2*7-7^jU^CF2^ji3aL.fcQI. SS=W«B 
1 5 1 R«:j:0. SSfSn. H2*^-7^;l/ir 

CF 2^jMtWJcaia-r-5o 

[0069] C ©J: -5 tC. /N' 5 -f 

[0 0 7 0] Sfc, Ml^^nZ 0 0<DBi*^^P«. « 

«¥«t?*4<o«:*f ly-r . r u Sfi i o o <Dm^mm 

Pit. jSiag|3PT{C*3C>-C. HI ^;W^rCF 1 

c<DmmDmm-vit. s#fsppR©«aao/»$ 

IS. ^7. 5ma-C*9. jaiSgU PTOSES® ©US 

[0 0 7 1 ] c©yt4«). jSiagpPTCcfcor. tu-<s 
tcsiia-r5,3s-eccS(;5f4tB^^:;^/2<!:-rsi. s« 

SUP R-C«. >Ffr6jaWWi6jgB^®(cA*f (^/c3^7fe5i. 
K-ii-CA/2X3/2 = 3 A/4©feti^€:^C. SSt 
«S1 5 1 R-CjgS*$nfcS*f3fe*s*fi6lS«flJ{CttlW3 
ns*-CCcS(;3{4+aM«, ffi«-C3 A/2 i^cS, 
[0072] TU-YSSl 0 0©3?f®{Ctt, ±ait)tll 
Sfi©JI5®i|g«{C. A/4jfifi«18 1. *>J:CJfm« 
1 8 3 35SC©)ia{C®®3*i. SJfti. itlS)S«2 0 0©i^ 

ffiictt, ffi;lSt«2 0 7. A/4ig?s«2og. *j<kiytia 
7t®2 1 i*5c©j©t£:«®3nrc»s. 
[0073] (iifir«*aja u . fi[ffiMffi*aj§-r ^ct 
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cntcjrt), so'fiifBSS€:aaaL/fcfi. ■(S3fe«©aa 
/^ajfij&JjsiRsns, cn^^jffltr, BfM-c«. 

[0 07 4] ±j$L/tJ:^{C. ^ J^^?5r>'0 7• 

©«fc^)iU-C^«JfflU. MSfifjCC, JSS^g|5PR(C*5C:fS 
10 *^-:7 ^ju^f©^;?^:. 2l)a^PT{c*jl:f 5*^-7 
^JUcS?©J!gJlJ:0»<T-SC<!:{CJ:«3. ^fetCljiB^Lfcll 
)te©Jg,18<i:|i|««:> ^i?iict«5tm:t;=£<Bjl^T-5Ci;iSBj 

[007 5] 
[0B©Mi#^i3iBg] 

[0 1 ] 0 1 (3:. C©^J©?gES«7n^tcSffl$ns 
[02] 02«. C©|E||a©S[S«^n^©«ea*lHBS 
[03] I13«. Hl(C7^^L'fc^K^^J^^^•4^;^©— iB^ 

[04] a4«. msic^sLtc—mmmm^A-Bm-c 

30 ^?]»rL//c^©»fa^glBSfi(jtC/T;T»fffia-C*-5.. 

[ 0 5 ] 0 5 w . c <D^m<Dm^mm^ic mm$tii> 

[06]06tt, ^^i^:r<DmSicM-ri>ij'^-y ^Ji^H 

(Drnm < L 1 ) saf?KSB©/5$ ( L 2 ) *-en-en7K 

T0-C*S, 

[0 7 ] 0 7 «. 01 iC7TkVtcm^m7n^<^}i'<Di&<D— 

[08] 08{3:. mi tcTnotc—mmmmi^mLfcm 
[??^ift^] 

1 0•••fSSS^''^•^;^ 

3 0 •••>'^* •:f f har.., h 

1 0 0-r u-rsg 

1 2 l-SMh-7>i/;^ir 
1 5 1 

1 5 1 R---^1i@ 
50 15 1 T"jSjgliS 



1 6 1 

2 0 o-str»iS« 
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CF (T. R) -iy'^-y ^jV^ 
* CF ( 1 . 2) ■"ti=y~-7 -tJVii 
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